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TITLE: Molding mixtures and the surface of pig iron parts 


‘SOURCE: Metalurgia, no. 2, 1966, 80-82 
TOPIC TAGS: pig iron, metal casting 


ABSTRACT: Analyzing the surface defects of pig iron parts produced with the aid ‘of 

various molding mixtures, the authors find the best finish was given by the use of 
synthetic molding mixtures with added bentonite and wood flour. Orig. art. has: sue 

1, figure and 3 tables. [Based on authors' Eng. abst.] [JPRS: 36,867] | 
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TITLE: The Correlation Between the Index of Saturation and 
the Volume of Contraction Cavity in Grey Cast: Iron 


PERIODICAL: Metalurgia gi constructia de magini, 1959, Nr 9, 
pp 763-768 (RUM) 


ABSTRACT: The authors begin their paper by giving the general 
equation of the relative volume of the contraction 
cavity of Fe-C alloys according to I.A. Nehendzi and 
N.G. Ghirsovici /Ref 17 (Equation 1): - + 
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B022/B070 
AUTHOR: Fechner, Bogdan x 
TITLE: On the Statistics of Spin Waves by the Bethe Method 


PERIODICAL: Acta Physica Polonica, 1960, Vol. 19, No. 3, pp. 289 - 293 


TEXT: The starting point in Bloch's spin wave theory is Heisenberg's 

model of a ferromagnetic crystal where the interactions between electrons 

are considered as perturbations. Using the perturbation theory with such 

a model one gets in first approximation the system of Slater-Bloch's 

equations. For the simplest case of a linear chain, Bethe has developed R 
a treatment to obtain a rigorous solution. Based on this treatment Frank 
has discussed the symmetry properties of the amplitudes for interchange 
of k in Slater-Bloch equations, and has arrived at the conclusion that 
for spin waves the Fermi-Dirac statistics is more appropriate than the 
Bose-Einstein. S. V. Svirskiy - B. Kh. Ishmukhametov and S. V. Vonsovskiy - 
M. S. Svirskiy (Refs. 5,6) call in question this conclusion. They point 
out that the results of Frank rest on an artificial introduction of 
additional equations, which requires an extension of the definition of 
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On the Statistics of Spin Waves by the Bethe  P/045/60/019/003/002/010 
Method B022/B070 


the amplitude to the case a, = a This problem is examined in the 


i 
present paper. Following Bethe's method the author has deduced results 

from the secular equations without introducing any additional equations 

and without extending the definition of the amplitude, and these results 

are found to be equivalent to those of Bethe and Frank. Thus the objection [4 
mentioned above is shown not to be valid. It is pointed out, however, 

that the correct results of Frank do not prove the reality of his con- 

clusions. The results obtained by the present author are not single 

valued; there are two values differing in sign whose choice determines 

the symmetry of the amplitude for the interchange of k. Thus, the choice 

of sign cannot be decided without additional assumptions. This point is 
discussed in section III of the paper. The author expresses his 

indebtedness to Prof. S. Szczeniowski for continuous interest and 

encouragement and for reading and discussing the text. Dr. H. Cofta is 
mentioned. There are 6 references: 2 Soviet, 2 US, and 2 German. 


ASSOCIATION: Institute of Theoretical Physics, A. Mickiewicz University, 
Pozna 
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TITLE: On the high temperature susceptibility of ferrimagnetics and 
antiferrimagnetics : 
PERIODICAL: Acta Physica Polonica, . v. 20, no. 1, 1961, 89-94 : 


TSxT: The present paper is a letter to the editor. The author extends 
the calculations of the zero-field susceptibility, which for ferro~ and 
antiferromagnetism were carried out by VW. Opgchowski (Physica, 4, 181 
(1337)) and others, for the case of ferri- and antiferrinegnetism with 
orbitrary spin of the magnetic atoms. The author starts with the 


Yaniltonian in the forn 7 \K 
K=-2)) JySiS)— eB HY Si 
Ga F 


which relates to an ordered crystal structure composed of two kinds of 
magnetic atoms. ¢€1,j>meana that the summation is extended over all 
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On the high temperature susceptibility... : B108/B209 

neighboring lattice sites in which magnetic atoms are present. ‘The ; 

expansion for the susceptibility is obtained in the form \K 
_ 6BtS ; 
SRT Lar 


where § = n,5, + n,5,- The coefficients a are given up ton = 3. They 
are valid for any crystal structure composed of Ny - A and N - B atoms. 
Ny + Ny = N is the number of lattice sites occupied by magnetic atoms. 
Jaa? Jap? and Jap are the three kinds of exchange interaction. In the 
expressions for a, it holds: 5,- 8, (3; +1). n, = fs and nz = N,/N 


are the concentrations of the two components. The p's and c's are 
structural parameters of the following meaning: caa is the number of 
nearest A neighbors to an A Peet, °AB is the number of nearest B neighbors 
to an A atom, etc. NyPaay N aPoa,p? NoPop, a! and NpP 35 are the numbers of 
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triangles the sides of which Join neighboring lattice sites occupied 
respectively by: Three A atoms, two A and one B aton, two B and one 4 
aton, three B atoms. The author also obtained the expansign of the ” 
inverge susceptibility ; 
fess) b 
fs - kD Ww with the coefficients b = 1, bd, = -a,, 
‘ 2523 (xr)? : ro) 1 1 
g n«0 
2 3 ; 
b, = 8, - os bs - 20,8, ay = ase There are 4 non-Sovietsoloc 
references, 
ASSOCIATION: Institute of Theoretical Physics, A. Mickiewies University, oN 
Poznan 
SUBMITTED: October 31, 1960 
a, =} 5-1 (9464454 Jaat Ma Cap Sh Jon t 24 Can 54 Sy Jer), 
Gad 3/4 a = js-? {n, CAA [4 (Caa pas }) 5; - 3} St Sha + Ny Cap [4 (cop ~ 1S, - 3) Sit, + 
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+ Bag Cag cag Ss 45 Jaa Jan +824 ¢yy Cap S Shap Jas), 
“aT tS" Ca 2 Scan (Can — Wt — Seng ~ 0Pu4) Sh ~ 3 (44 Seay ~ 3)+ 10p5,) 5,4 

+ 6a] St Jbat Min [2 (Seg (ng — 1)* — 3cgy ~ 30p,y) S$- 3 (Can (Spy ~ 3) + 

+ 10 p45) Sp + Gepg) SB 2 bp + M4 Cay [4 (5 (cag — 1) (pa — 1) - 3) 5, Sy — 

. = 3 (Sea, — 3) S, ~ 3 (Se4g ~ 3) Se + 12] Sy 5, J3, + 

+ 504 44 Can (4 (can -1)5,- 3) 54 Sy I34 Jap + 

+ Sig Cop Can [4 (Cap — 1) Sy ar 3 S4 3 Jia Jaa ~ 5ny (Oras + ay fan) + 
i Cras ~ CaaCan (Cra ~ 1)) 54) 525, Jaatiy ~ 
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, TITLE: Paramagnetic susceptibility of ferrimagnetic and hai iarhis 
systems. I. General part. - 


ie ‘SOURCE: “Acta physica polonica, v. 23, no. 5, 2963, 601-611 


morte TACS: Paremagnetic susceptibility, ‘ferrimagnetic system. , antiferri- 
| magnetic systems, ferrite:. cluster method, spin operator. , eyelic transposition,,, 


: molecular field theory 


- ABSTRACT: - ‘The temperature Seosaenaec of.the paramagnetic susceptibility for 
ferrimagnetic and antiferrimagnetic substances 1s derived by means of the series 
expansion method in the form given by Rushbrooke and Wood. In the ferromagnetic 
case various more precise methods taking the short-range order effects into 


account, such as the cluster method of P. R. Weiss, the constant coupling approxi= | 
mation of Keastelejn and Van Kranendonk and the series expansion method of | 
Opechowski, Rushbrook and Wdod and cut have been used. . The expression for the |-- . 
are pepranenved as a power series of the 
_pestproces: 


susceptibility Chi and its inverse Chi~ 
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_mulae derived for the first three leading coefficients in the series expansion 


: ous encouragement and valuable indications during the present work.” 
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absolute temperature, Explicit formulae for the first three leading ooticeal : 
are given which hold for any crystal containing two types of magnetic atoms with e] 


columns "Kind of product" and "Average value"; . table II, "Muster sum," "“con- 


of the susceptibility and its inverse in escending powers ofthe reciprocal tem=" - 
perature hold for any crystal structure that contains two types of magnetic atoms. 
"The author {s indebted to Professor 8, Szezeniowski for his continue 


Orig. has 2 tables, 1 fig (in 17 parts) and 5. numbered equations. . 
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j.: AUTHOR: Fechner, Bogdan | : 
a TITLE: Paramagnetio susceptibility of ferrinagnetio and sntiferrinanetic : 
4 Systeme ; 


| "} SOURCE: Acta physica polonica, Ve 25, noe 1, 1964, 61-70 


ae tic sus bility, ferrimagnetic, antiferrimagnetic, 
aera cans teres euakanes treraatine coefficient, Neol's forma, 

' molecular field theory, asymptotic approximation, Bethe-teiss cluster 

: theory, inverse susceptibility 

a TRACT: The ression for the temperature dependence of the paramagnetic 
“| tascaptibility derived in the first part of the paper is spplied to manganese 
-* ferrite and the experimental data are compared. The paper discusses the i 
_ possibility of evaluating the three phenomeological exchange interaction 24 

” * goefficients, and proves that they may be #0 chosen as to get a satisfactory 

ve | agreement between theory end experiment for high temperatures. It also compares 
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on 
the expression for susceptibility with formas resulting from other theories 
- and concludes that: 1) Neel's forma for inverse susceptibility, based on ; 
molecular field theory, is an asymptotic approximation valid only 4n the limit ! 
when the exchange interactions becom very long-range; otherwise, it is exact 
‘|. only in the first two terms; 2) the expression for susceptibility given by 
_ the Bethe-Weiss cluster theory is valid only up to the fourth-power term of its 
expansion in powers of 1/T; the expression for inverse susceptibility, only | 
up to the second-power tern of the analogous expansion. One section is on 
"Application to ferrites"; another compares the cluster theory. 
"I should like to thank Professor S. Szezeniowski for helpful conversations 
concerning many topics covered in this paper as well as for critically reading 
the manuscript. Also some interesting remarks of Professor J. T. Lopuszansid 
are greatly appreciated. I wish also to thank Mr. M. Glapiak M. So. for 
assistance in performing a muber of the computations and Miss A. Lehmann 
M. So. for checking some of the calculations." 
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™ITTE; ' + Study on the partial elasticity of Berilium chloride 


vepors in mixtures with sodium and potassium chlorides 


BEKTODICAL! Ulavainskit khimicheskii zhurnal, v.28, no.4, 1962, 
473-403 ; 


TERT: The elasticity of the BeClo vapors and tho partial elasticity — 

{ -KCl are studied. It was found» 
that a linoar dependence oxists botween lgep and 1/f. Tho partial 
elasticity of BeClp for the system NaCl-BeCly is highor than that 
obtained for the system KCl-BeC1,. This is explained by the higher 
atability of the complex compound KoBoClg in comparison to NaoBeClgs ° 
The calcvloted activitios and activity coefficient at 400° for ‘the - . / 
systems NaCl-BeClo and K01-BeC1,, show thet the activity of Bell 4 
‘in the system NaCI-BeCl, is higher than its activity in the system poet 
KC1-BeCl,- am 3 si 
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Abstract The authors give the results of the measurements of the 
magnetic characteristic, electrical resistivity (°? ), 
and the Hall-Kikoin constant (R-) as a function of the 
manganese contents and of the degree of cold plastic de- 
formation of Fe-Mn alloys, containing from 1 to 12% man- 
ganese. It is shown that ( and Re increase with increa- 
sing manganese concentration up to 8% and with increasing 
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degree of deformation. However, the change in the concen- 
tration of the alloy leads to a strong change in these cha- 
racteristics, while the change {n the degree of deformation 
affects them insignificantly. The influence of the manga~ 
nese concentration on § and Rp is connected with the chan~ 
ge of the number of conduction electrons, and the influence 
of the deformation, is connected with the disturbance to 
the energy levels of the conduction electrons. ‘The coerci- 
ve force (H,) increases with increasing manganese concen- 
tration. Upon deformation of alloys conteining more than 
3% manganese, the H, curves have a minimum, which is due 
to the redistribution of the manganese in the solution. 
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_ TITLE: Studies of the coercive force of cold-deformed and annealed 
iron alloys. (Issledovaniye koertsitivnoy sily 
kholodnodeformirovannykh i otozhzhenmnykh zheleznykh gplavov). 

’ PHRIODICAL: "Fizika Metallov i Metallovedeniye" (Physics of Metals 
and Metallurgy), Vol.IV, No.2, 1957, pp.257-266 (U.S.S.R.) 

ABSTRACT: Resulta are reported of an experimental investigation of 
the coercive force of alloys of iron as a function of the 
concentration of the alloying elements, the degree of cold 
deformation, and the temperature of annealing respectively. 
It is shown that for cold plastic deformation and annealing 
the changes in coercive force have a different character in 
alloys containing elements which raise the Az point, and 
alloys containing elements which lower the A point. 
Diffusion processes tending to separate the c mponents have 
been shown to take place as a result of the deformation and 
incomplete annealing. Figs. 1 show the coercive force as a 
function of the concentration of the alloying elements. The 
basic material used in the preparation of the alloys was of 

Card 1/3 the following composition: 99.65% Fe, 0.03% Si, 0.04% Min, 
0.12% Ni, 0.037% C, 0.02% C, 0.02% P, 0.016% S and 0.077% Cu. 
As can be seen from Figs. 1, the coercive force A, increases 
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Studies of the coercive force of cold-deformed and 
annealed iron alloys. (Cont. ) 126-2-12/30 


with concentration not only for carbon steels, which are 
two-phase systems of ferrite and cementite, put also in 
the case of formation of a-hard homogeneous golid solutions. 
In the latter case, manganese and nickel are the most 
effective in increasing H of ferrites. Cobalt has 
practically no effect and Silicon slightly lowers its 
values, Figs. 2 show the effect of cold plastic 
deformation in alloys of iron with chromiun, cobalt, 
silicon, and carbon. In all cases H, increases, in 
roughly the same way, with concentration. The curve 
rises fairly rapidly, then there is a bend in the curve, 
and finally the curve rises again et an increased rate. 
Exceptions of this are found in alloys containing more 
than 8% of Ni or more than 3% of Mn. Below these 

behaviour is the same as for the above 

es of H, vs. deformation 
Figs. 3% show the 
versus 

temperature of annea Chut all have maxima 
at about 600 C except f alloyed 
specimens. It is concluded that the alloys can be 
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Studies of the coercive force of cold-deformed and 
annealed iron alloys. (Cont.) 126-2-12/30 


divided into the same groups by the nature of the changes 
in H. with concentration, deformation and annealing, 
as well as by the character of the effect of the elements 
: on the critical point A,. 
& Card 3/3 There are 3 figures and ? table, and 7 references, all of 
which are Slavic. 


SUBMITTED: June 21, 1956. After revision August 10, 1956. 


ASSOCIATION: Dnepropetrovsk Institute of Railway Transportation 
Engineers imeni L. M. Kaganovich. (Dnepropetrovskiy 
Institut Inzhenerov Zh.D. Transporta imeni L. M. 
Kaganovicha). 


AVAILABLE: 


PETS ES EE TORS PEE 


APPROVED FOR RELEASE: 08/22/2000 CIA-RDP86-00513R000412530007-9" 


"BRPROVED FOR RELEASE: 08/22/2000 


wo SRR SORE BEE oS 
QRIT ALL ORPE LSPS ISSSRS ER TES? CASE 
EDEL OIITSUSST LES? RSP ace CPs 


- RR REE SO LOTS ROCRA te oecltee? 


Fedash, G 
TEE 81900 


§/126/60/010/01/001/019 
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AUTHORS : Fedash, GM. and Surovova, VeLey 


TITLE: Investigation of Thermo-e.m.£./ Produced in a Circuit 
of Deformed and Undeformed Homogeneous Metals 


PERIODICAL: Fizika metallov i metallovedentye, 1960, Vol.10, 
No.l, pp 20 - 23 


TEXT: The authors chose zinc, which has a hexagonal lattice, 
for this investigation to find the influence of crystallo~ 
graphic~axis orientation and grain size on the pehaviour of 
thermo emf. in deformation and annealing of metals with a non~ 
cubic lattice. V-shaped single crystals 180 mm long and 4 mm 

in diameter were grown by the Bridgman method. The angle 
-between the base plane and the axis of the crystal in each of 
the shoulders was directly measured after cleavage of the single 
crystal along the (0001) base plane. One shoulder in the 

middle part was deformed by pressure and the specimen was 
connected to a galvanometer. One junction (boundary of deformed 
and undeformed parts of specimen) was heated while the second, 
together with the copper connectors and leads, was immersed We 
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in running water. Fig. la shows thermo-e.m.f. as functions 

of temperature for deformations of 25, 4O, 52 and 70%; Fig.2b 

as a function of deformation for a constant temperature difference 
During deformation the base plane rotated: Fig.2 shows for 40% 
deformation thermo-e-m.}- as functions of temperature for 

various base-plane orientations. Fig.3 shows the temperature 
dependence of thermo-e.m.f. for the single crystal (Curve 1) 

and for polycrystalline specimens of different grain sizes 
(deformation 62%) - The work showed that the thermo~e-m.f. depends 
both on deformation and initial grain size and, for single 
crystals, also on the mutual orientation of base planes in the 
deformed and undeformed parts. Deformation of single crystals 
gives a positive thermo-eom.f.o, that of polycrystalline specimens 
a negative one. A junction of two single crystals with different 
base plane orientations showed no decrease in thermo-e-m.f. on 
repeated heating. With different grain 512e5 in contact a 


thermo~e.m.f. is produced. We 
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There are 3 figures and 4 Soviet references. 
ASSOCIATION: Dnepropetrovskiy institut inzhenerov 
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SOURCE: RZh. Metallurgiya, Abs. 21167 | 
AUTHOR: KXurilekh, Le Pes Fedash, G. Me 


‘TITLE: Effect of the concentration of alloying elements on the Hall-Kikoin constant 


in iron alloys 


CITED SOURCE: Nauchne taps Dueptropetre un-t, ve 61, 1963, 3-7 
lnopre TAGS: Hall«Kikoin constant, iron alloy conductivity, Hall elootronotive ae 
force, enf 


TRANSLATION: The Hall emf, the induction of the samples and the electrical resis~- 
tivity of the alloys Fe-Ni (up to 14.86 at. % Ni), Pe-bn (up to 12.3 at. % un), 
Fe-Si (up to 10-755 at. % Si), Fe-Cr (up to 8.5 at. 4 Cr), and Fe-Co (up to 6.14 ate 
% Co) onnealed for 8 hr at 1100° were measured as a function of the oanposition of 
the alloys at room temperature. The Hall-Kikoin constant and the resistivity rise 
with the concentration of the alloying elements, but the magnitude of the magnotio 


saturation in the'region of homogencous solid solutions decreases with {noreasing (| ~~ 
“soncentration of the admixtures, with the exception of Co, which raises the magnetic. 
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saturation slightly. The results obtained lead tha authors to the hypothetical 
‘conolusion that the rise in the Halk-Kikoin constant is due to a change in the 


number of condyotfon electrons. + L. Kucherenko P 
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$/126/63/015/001/024/029 
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AUTHICRS ¢ Fedash, G-M., Surovova, v.I. 
TIL: InfJuence of Ni and Si on the physical properties 


of a-iron 
ELRECOTCAML: Fizika metallov i metallovedeniye, v.15, no.l, 1963, — 


148-150 
TENT: The physical properties of Fe-Ni and Fe-Si alloys 
containing respectively UP to 12 at.w Ni and 10,8 at. Si are 
investigated. With increasing concentration. of alloying 
elements, the Hall enf increases and, for equal concentrations, 
the increase is more rapid for Si. than for Ni; the effect on the' 
electric resistance is similar. Under the given test conditions, 


the increase in. the Hall emf cannot be due to the change in 
magnetization and the ferromagnetic constant since the 

magnetization remains almost constant for nickel alloys and 4 
decreases for silicon alloys. Therefore, the increase in the 

ali emf can be due only to the ordinary Hall constant, which is 
inversely proportional to the concentration of conductivity 
electrons. This is in agreement with earlier results. 
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follows therefrom that silicon and nickel reduce the electron 
density of the ferrite, whereby silicon has a greater effect than 

nickel. Thermo emf investigations showed that silicon increases 

the thermo emf more than nickel, wheicby the current in all the 

specimens Was in the direction from the alloy to the pure metal, . 
Earlier published results on the dependence of the hardness on the ; 
composition of the alloys for the same specimens yielded curves 

similar to the thermo emf curves. This indicates that hardening fe 

caused by the formation of solid solutions is associated with 

changes in the interatomic interaction, which brings about a drop 

in the concentration of conductivity electrons. In the case of 

Fe-Ni alloys, the range of uniformity of the a-solid solution is 

limited by the appearance of the y-phase. A strict analogy 

between the changes of the physical characteristics and hardness 

was not observed for these alloys; whilst the Hall emf changes 

slightly, the hardness and the thermo emf increase sharply. , This 

is attributed to the fact that in distinction to silicon, nickel 

reduces the grain size, bringing about an increase in hardness} 
a change in the grain size can also appreciably affect the 
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Usatenko, Yu. I., Fedash, N. P. 907 /32-24-10-3/70 


ner nal 
The Decomposition of Casting and Martin Cinders Which Are 
Difficult to Dissolve According to the Sinter Method 
(Razlozheniye trudnorastvorimykh liteynykh i martenovskikh 
shlakov metodom spekaniya) 


ote Laboratoriya, 1958, Vol 24, Nr 10, pp 1180-1181 
USSR) 


It has been found (Refs 1, 5) that only sintered and not 
melted masses dissolve quickly in acids. In the case of 
sintering a minimum of flux should be used, because in adding 
flux components which are difficult to dissolve are being 
added (Ref 5). In the present paper the results of the in- 
vestigations mentioned in the title are given. The compo- 
sition of the cinder is given in tables. It is mentioned 

that cinders with a greater content of silicic acid and 
aluminum oxide are more difficult to sinter and to dissolve 
in the acid. The presence of manganese and chromium in the 
cinders improves their sintering and the dissolution in the 
acid. Cinders with a high content of silicic acid and alu- 
minum oxide must be heated to 1000 - 1100 for 10 ~ 15 
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minutes. In the case of mengancae= and chromium cinders a 
heating up to 900 - 1000° for 5 - 10 minutes is sufficient. 
A table of results off the analysis of the cinders mentioned 
in the title ia given as well as the results of a common 
melting. The decomposition of these cinders was carried out 
by sintering in platinum crucibles and using a small quanti- 
ty of sodium carbonate. There are 2 tables and 5 references, 
5 of which are Soviet. 
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